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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a DC-DC 
converter that can achieve high conversion efficiency, 
without using a linear regulator. s 
SOLUTION: The DC-DC converter 10 switches on and 
off a main switching transistor T1 , to perform DC-DC 
conversion. A series circuit comprising a diode D2 and a 
first capacitor C2 is connected in parallel between the 
source and drain of the transistor T1, and a second 
capacitor C3 is connected in parallel with the first 
capacitor C2 via a transistor T3. A gate voltage for 
driving the transistor T1 is generated by connecting or 
disconnecting each capacitor C2, C3 by the transistor 
T3, synchronizing with the turning on/off of the 
transistor T1. 
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^fflv^cttit), D C-D Cn;/^-*©/hiHt#Bjagi:;&3 0 
[ 0 0 4 7 ] 

It^^l 0 IC sZW. <D IC £ ft , DC-DC=iyS— $(Dm%}mittfW£>ftZ>£tlc£. 

0 » m?«si©m?te»<ai^ra*s<-r«c:i:A^T-#s« > 

[ 0 0 4 8 ] 

[?H!B©llfi6©J£fig] 
(S 1 USSM) 

[ 0 0 4 9 ] 

0 1 ti« *^SSii<0D C - D C n^A-^t ©HlJSat-feS,, DC-DCn^S — £10 
m?^fg ( 00 * f£ , M;?V3y) icfaMZ ft. ^7f 'J Bfrf.OA*lffV i 

n * ^ & L , CPU^fDrtgPIUJSl 1 ^ 5 fc feOSlff O UJ ff V o u t 

[ 0 0 5 0 ] 

DC-DCn>/S-*i Ott. l^v7©¥*<*a^EII&««±lcraj«*n;fc*J»®ttl 

2 T 2 , f 3-*3Y^L 1 , 77^*^-;^^*-KD 1, ^Jtffln^^^-ttci, 
^ * - K D 2 . 3>7 ; >-9-C2. C 3^I^5„ COD C - D C 3 | otfitt 

s^^^x-r>y^>^fflh^>i>-x^T iRtf|piaiisiffiffli-^>i;x*T2«:, niof 

ET (WJ^JUh^y^X*) T* & -5 „ 
[ 0 0 5 1 ] 

nttttm^tc-o^rmm-tzt., * * yxj v ? y^xz t 1 tpng 

U > £ (J , U B A^IitEfS5A7JlEV i ni'«ilS?n5o * J Z/ X J y 

? m h ^ y v x z t i (d v - x i* mmmi&m h ^ y i; x z 7 2 cd f i< ^ > izmmz ft 

[ 0 0 5 2 ] 

^-<>'X-I'7f >"^fflh7y^X?T lOV- X. t5b^§h7>->'X?T 1, T 2 <D 

?3tgt?nt^S 0 ZTz, & Y=7l/VXZT\, T 2 © » «E j& K « , 77^*^-* 
^^t-KDl©*y-Fi«S8Sn, i^-ft-HD 1 ©77 - h'ay? V HKgi^ 
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[ 0 0 5 3 ] 

PR !>7>->*X^ T 1 OKU'f y ■ V - X B tc t± % ^ * - K D 2 i: n 
V x > -9" C 2 t *>> 5 * 5 it JiJ 0 IS M JU £ & SI £ ft T t> £ . C <D ft ?"J 0 SS T tt , ?V * - 

h7>->'XMl^)y-Xli, :3>xy+J-C3£:f>LT3iy8PI5mi 2tgl?nt^5„ 
[ 0 0 5 4 ] 

3fc fc: , 3fJ SH m SS l 2 © #1 fig tc o T Si m t 5 o 

©J®@SS12«, »E»jSRl. R 2 x 4 . H£i ifcfggfl 5 , P WMj±&f§ 6 

, K7'f?ia8 a, 8 b. X-Y 7 fHIK LT© h 7 > i?^ ^ ( ^ # ftlc & , P1«F 
ET) T 3 , « J± & §g 1 3. t>KBBl 4 * fil * T U> S 0 
[ 0 0 5 5 ] 

C 0«»@£5 1 2 tfevv-r- x ^jBEfttft R . ! f R -2-r «M«l*«-4- - = fttt»SI» 5 , PW 
Mi±&g§6. H7^7BB8a, 8 b £> 0 8S #1 fiJUi , ± 3$ L fc ft * 8 ffi <D S&l 9 EI % 2 a ( 

[ 0 0 5 6 ] 

-f & t> , h ^ > x # t 3©v-x«Mie^-r^ - KD 2 O A V — K^>f>+rc 2 

^O&SL&tC&^^ft, h ^ ^ X * T 3tD K U-f > « 3 > -r V +J" C 3l:giJntt>5 

o LiDh^y^XJTSi^vtit, ^>7 r >"9-C2i:r3>T r >"9-C3i:^M?iJtcSic 

* ft & a 

[ 0 0 5 7 ] 

* fc % . h7y->*x^T30Ki/^^ii, F ? ^ zr®& 8 a tgi^ns i i «, 

Sg? Kli, 3>f>*C30fE (K7-r^liI^8a£Dffii!lSH) # £ ft S 0 S fc , 
mBEJt^§§l 3CD#E£lEA;b4S5?Kt±S^«EEe 2 £ ft 5 o 

[ 0 0 5 8 ] 

«ffi£8*§§13{i, ^^f^fc 3 01E^gIt5|alKt'6ot^ 3>fyf C3©i 

3<Dfcb^)«-^«7"VK[5I^l 40-75-©A^^?tcA?D^ft. 7" > K HI Sg 1 4 O fffi 75" O A 

* «B ? lc « , PWMJt^fg60tfl^ffi^Pl^A^*ft5o fit, ^->K[U^14©tb 

timmt h > x * t 3 <d y- mc a 2 ft 5 „ 

[ 0 0 5 9 ] 

^" > K@» 1 4 tt % PWMJ±35#§60fcB2>{S*§P 1 H U^;l/T'& ») , *»0«JEit«» 1 

* * > t -r * „ cniciD, ^a>7 ? >-9-c2, c 3 # m si ic m & * ft * „ s & , pwm 

£fc&§§6<DfcB;fj{I4§P lXtttEMSl 3cDffi^«^^Ll^-<;l/T*^5i:^»C. H U ^ 
;l/Ot±}^fS#^tjB^bTh5>> ? X^T3^r^-7tc-r^ 0 C ft fc J; t>, S-3Vt j >+J-C2 

[ 0 0 6 0 ] 

*^£&J£Sg&C:f3^T, ^Yt-FD 2> ^yfy* C 2, C3, h^y^XHS, 
itttSl 3, t>KHBl 4t±5y-HE4j«#9*«I)«JhTl>5, 
[ 0 0 6 1 ] 

XlC. DC-DCn>/<C-# 1 0 <D W) it lz ^> T mm ? 2> o 

DC-DC^yyv-M OlCfe^T, ^^^X^^T^yfflh^^^X^Tltf*:^ ft 
JEK^fflh^V^X^T 2 ( P W M It^ii 6 CD &t) fg Q P ltfLL^;!/ 

. tii P 2^Hl/'<;H'S5f&) % y^fflh7>^7?T lOV- 

Xffi(i^7>Ktffii:45 0 C O » ^ , ^^t-HD2%^LT3>fy^C2tf^l 
2ft, 3>fytC 2 0fE[UAfffV i n Cfflit, W^f^P 1 
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[ 0 0 6 2 ] 

# £ > BljSSlh7>^XM2A^7L > ^-OX^-y^-^y^h^^^x^Tl^ 
*:/-r&i:, ^V7^'vfy^lh7y->'X^T 1 2> V — XStti#A73«EV i n £ T- 

[ 0 0 6 3 ] 

C <D £ # , Hl*if P lttHU^AT6«07, 3>f>*C 3<0tE^l?f Ee 2 J: 
9fe<£<«£tt&g§l 3 <D ifc 7J « *t H U ;t/ T & § Jg-g- K « , ^^KElKl 4(±Llx^C 
;K^i§%HJ^LTh7^i;7^T 3%t>tt5. cnici ») x 3 yf Vlt C 2 t 3 > 
5» > -9" C 3 £ M ?«J & ig| £ 9 , n:/-7^-9-C 3linyf>^C 2 Kiot^UnS. 
[ 0 0 6 4 ] 

-7?, => yryV C 3 (Dm&tfmmmBE. e 2 & *) $>1$^ t 2 lzl±^ •aEEJ±«fil3<DtH7j 
ft # L L^-OWc £: 5 <D T , ^">K|hISS1 4 t±H l/^;HDi§^Hi^ LT h7>^x^T 
3 **7lC-t 5 o ±ot> n^fyf C 2 inyfy^C 3 i:ii«)i)lt?tifcSSi:5:5 
fcft, :3>-r>-9-C3£>7t«y:fTfc>n3:^o 
[ 0 0 6 5 ] 

* ic . * ^ > x ^ v ^ > ? m b ^ ^ zs x * t i * mm? z tz tt> (D v - b n k v g ^ 

% % n>x>+>"C 3^8 K 7 >f 7 El BJ 8 atc&i££n*igl^ff;&{t^TSfcft<Df&fFlC 

£ *5 3 * — K D 2 h "7 > ^ X * T 3fCffl^-r^„ 
[ 0 0 6 6 ] 

£ n * « q i± ^iUc £ ^5ns 0 

Q = Ca2xVi n 

C C T* . C a 2 tt 3 y f > t C 20S«#T'fe5 = 
[ 0 0 6 7 ] 

sw*a7j«*^ s ot»at*t. 3>7 ? >-9-c2tcg^.e.nfcm^Q 

o-a!A'nyfy^c 3ic^it5. coit, «fir Q <Dfgfi {± i£{t L v> ft ft . &5£© 
Bi ft # J* »? £ o o 
[ 0 0 6 8 ] 

Q = (Ca2 + Ca3) x V g 

£ d T' , C a 3li3yf>^C 3<Dgff T'feS. 

fitoT, a^fijoy- h«jE"v g a;* sen: «fc ft 6 ns» 

[ 0 0 6 9 ] 

C a 2 x V i n = ( C a 2 + C a 3 ) xVg 
Vg = Ca2/(Ca2 + Ca3) xVin 

Z(D£5lC A^WKftRSnSayfV^C 2©giIC a 2 tm*«fc»«*n*3 
> > -* C 3^)§iiC a 3i:^S»||^fJfflLT. A * ^ EE V i nA^Hoy-H 
EE V gE^fttSCfctfpfliifti. 
[ 0 0 7 0 ] 

m 2 (Dmm^mizfs^r , m&t&f ( = 1 / t ) oxif-K7x^7f sw^«iDf^ft 

*§ ^ s A ~h M ( n > > +>- C 2 ) *» 6 til 73 {II (nyfy^C 3) UritlSf i^lStO^ 
[ 0 0 7 1 ] 

?ftt>%. X^-y^S W*A7Jll!l4S? S i Ic&ffi L ft £#r3>x>+TC 2K**.5n«« 
fir Q l (i , 

Q 1 = C a 2 x V i n 
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Q 2 It s 

Q2 = Ca2xVg 

t'«5. ft o T\ Bf ^ T f3> @ |c n > > -9" C 2 £ n > 5 s > It C 3 -x&gj "T S MM Q f± ; 

Q=Q1-Q2 
=Ca2XVin-Ca2XVg 
= Ca2X (Vi n-Vg) 

[ 0 0 7 2 ] 

I=Q/T = Ca2x(Vin-Vg)/T 

o 

[ 0 0 7 3 ] 

DC-DCn>^-*io©IHinco^T03©#<ffi@S&£J^Tf¥5E-r£ o * 

fe, 03 (a) it. * -< > x ^ >y ^ > ■? m b =y > i? x * t 1 1?> * 7 cmmmffim b ? > 
x * t 2 # * > ) <vt%<»mffi®&r*&>). m 3 (b) « % * ^ > x y =f-y y m v 9 > 

v 7 X £ T 1 # * > (m8S8itfflh^V:^X£T2;b<*7) <Di:#0^fi5la|gS-?££o 
[ 0 0 7 4 ] 

03 ( a ) tfe^T, ^y^^'^^^'lh^^^'X^T 10V-Xifl(i^7yFl 
[ 0 0 7 5 ] 

-7?, 03 (b) ios^t . ^-r^x-r-y^^^fflh^^^x^T ioy-7ifi(u^ 

fflEV i nfi&^ ^ * - K D 2 £ fi i£ ;S T X *< in *> * fc *6 , =i > x > C 2 , C3 
«AAfffV i n(C^LT«!)S?tl5„ X ^ >y ^ S W (h7>->^?T3) « * 

> T* £ tK nyfyf C 2hnyf>tC 3t^l5lJKgl?n5i:tT\ a >^ >^ c 

[ 0 0 7 6 ] 

03 (a) £03 (b) O««*«»)5I-r-Cfctc«l:0» nyf 3H3iItE 
«,E e 2 ) 5T'?tiJtl5 0 C <D £ fr , Hffii±^§§13tC«toT, nyf>*C 3©tff 
# & S W ± < & £> & ^ J: -5 £ I£ Si £ n , nyf>f C 3 (DtE^IflE e 2ttlfc 
h^y^X^T 3A't7?tl5i:i:T3>f >-!tc 3©7tltfi±^n5 

o 

[ 0 0 7 7 ] 

W±f53$ Lfc £ 9 ± as H fllJB IB J: n tf , T 12 <D £ # f s 0 

(1) 2O0a>f>*C2, C3*?!lfflLTArtWffiVin*#JE-r3c:i:T» ;>< V 

■5 fc "T n , i«*OJ:3(i: | Jr71/4 : jl/-^*I^5i: t5<, « iS & y — h « EE V g 
[ 0 0 7 8 ] 

(2) mffils&lslSSilLTfDmiEit&igl 3lCJ:oT, K7^7@!S8 a tlSlff^i 

& s £ 5 j&j ® £ n , ^-r^x-r-y^y^fflh^y^x^T l^^wi-rsrcfecDRifraoy 

- MEV g%S^ct5c £ # T* # 3 0 
[ 0 0 7 9 ] 
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o) y- h*ffv g * fc # o a «s (m®m&3Lf£^®t lto h ^ y>*x* t 

3, mEEit^fg i 3. t^FaBi 4) # % i -y /o^iftiaiHiJSiifii * nana 

i o co <h s it z m z <i t # t # 5 o 

[ 0 0 8 0 ] 

(4) I^^XONSOFETtPiOFETt^MLfci^, Nl©FETO^tf 
X-T-y^^^ffl h 5 V->*X * T 1 HTNI^F E T*S^5t, £.1fi IZ £ Z Mtl M 

[ 0 0 8 1 ] 

(5) DC-DCny^-^ l O^^a^fttfS^tlSJliilci*), fn^sttsf? 
[ 0 0 8 2 ] 

cm 2 hm<s) 
a j£ ^ 4> * £ Si wt & o 

[ 0 0 8 3 ] 

m 4 IC ^ "T J: -5 , *HISf i© D C - D C n - £ l 0 aT'ti. * <4 V X y =f- > y 
ffih^>^X*T 1 tLTPffDF E T * ffi V> T ^ S 0 A^iEV i niOfe 

& #fg£-r5£>T-, DC-DCay/<-* 1 0 aC«^Ttt, A^IEV i niD 
[ 0 0 8 4 ] 

I¥ 3$ "f £ k , ^>'X-i'7fy^fflh7>'yx?T lOV- * • K U >f > H »c tt , 3 :/ x 
y -9" C 2 ^^ft-KD 2 fc^6**i([5iJ@B3Vat5iJ»«:»«*tiT^S. £ <D ii #1 HI gg T* 

-i'7fyyfflh7>'->'X?T 1 O V - X {± , :n > -r > It C 3£:frt,Tf&iaiJ|ElSgl 2 a K & 
[ 0 0 8 5 ] 

m @k i 2 a ti, aiinsii^isoM0i3»i22:igaiic % ^EfiSR i , R2, mmm 

teS4, H £ & 5g jg §§ 5 . PWMitKH6, K^-T^IU8S8b, h "7 > v> X * T 3 , »£E 
ttKSl 3> t^KBBl 4%«AT^5. $ ft » flPj SP Is) SS 1 2 a T* « , * X J y * 
>y ffl h -5 > X * T 1 * mWit Z> Tc 46 IC, ©J® [HISS 1 2Jc:fctt£K^-f':7*lH]88aKft 

[ 0 0 8 6 ] 

mm mSi I 2 a IC *5 T\ h7>->'X? T 30KU^>ttMs2^^*-KD 2©7y-K 

^>r>tc 2 fco»ajs»c»a*n, h ^ > *>*x * t 3^y-^{±ny^>^c 3t 

[ 0 0 8 7 ] 

F7>->'X?T30y-Xii, c © ffi * ffi « «D * »«S ? ic & » S ft s k 

t» fc « ffi it « S 1 3©SKA^S?tglSnt^5 0 ^oT, « EE Jt §§ 1 
7J i* ? « , 3>f>^C 3C1E (K^>rriHl»8a<Dffi»*JE) A 77 2 n & » $ fc 
. «£EJt^§§l 3©?ffiiA^^f tSl¥tEe 2AU^?n5 0 

[ 0 0 8 8 ] 

« £E J± ^ ft 1 3 t± . :3>7 ? y^C3£D«EE ; £g8i-r3E]8T*&oT, ^^-r^-frCS©* 
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& tmmWEE e 2 tZit&tLT . ^ C 3 (DW.mtf'bZ £. % iCltH Is^frcom^ 

*ffl^L« =3 z/ x >V C 3 <DME.tfi±Z O t # IC It L U^;KD{g*§ ttit}-? -S „ Sfffctlfc 

omtimmt h > ^ x * t 3©y-ncA^^n5. 

[ 0 0 8 9 ] 

t^KBBl 4tt. PWMJ±|&H6<om^«^PltfHl^;UT-&tK fromffii±&g§ 1 

^t^ttS. ZtllC&Q . n > x > +>" C 2 . C 3^M5ij£gi$n5o 3: fc , PWM 
J±&gi6<Dtfi*){§*fPi;K{±mffJ±<8f§l 3 0tH*f f *U t tt, HU^ 

;KOtfS^f^*te^Lt h7Vi^X^ T 3%t7tt5„ cn(C i !), & n > > +h C 2 

. c 3©fi[i^«ijn5. 

[ 0 0 9 0 ] 

*^M^ffifC43U>T, ^^t - HD 2, 3yfy*C2, C3, t>7>->*X?T3, MS. 
ik^ggl 3. t^KSBi 4 ICJ: K> V - hSE4^¥Stfi)S*nTV>5. 
[ 0 0 9 1 ] 

X * T 2 * > ) ©i:#£D^FfflilHl«S-e^t). 05 (b) It, X-ClsX-(v?->'ymh7ls 

*j x $ t i & * y cm mmvti m h "5 1/ is x z t 2 ft * 7 ) <Dtz<Dmm®i&T'&2> a 

[ 0 0 9 2 ] 

05 (a) Cis^T^ ^y^^'yf >yih7>i;^^ T 1 OKl/^ytfiB^^yH 
s ^fy^C2i^>f*-HD2^/fLTSfJn5 0 COtS, X >y ^ S W ( h ^ 
[ 0 0 9 3 ] 

— 75", 05 (b) IC43 1/>T, ^yx-f-yf y^fflh7>">'X?T lCFL'.l'^ififiA 
7D*ffiVi n T* £ 0 . ^^*-KD2ti:li2S;W7Xtfl)nb5 0 £ % X y ^ S W 

[ 0 0 9 4 ] 

m i nmrnm t mmic a*«<oy- h«e v g t±^^tc «t t> ffe^ns. 

Vg = Ca2/(Ca2 + Ca3) xVin 

"f & *> "5 . A7]{l|{i:g^$n^r3>-7 ; >+»-C 2 CD ^ » fit C a 2 ttH^dncg^nsn^ 
^ >+)" C 3CS1IC a 3 i: S»» M^rf'JfflLT. A 77 « E V i n^P,3rMoy-h«ffi 

v gicistsc a< or fli a s o 

[ 0 0 9 5 ] 

w±teaiLfcj:3(c, ±iBHS6jg^Kj:n«, TiecD^s^^-rso 

(1) 2O03yf^^C2, C3^rfiJfflLTA77ttffVin^^ffi-r3ili:T, ;< > 

3 ic n tf , iiay-htffvgtfiisstiso?, Dc-Dca^-noao* 

[ 0 0 9 6 ] 

(2) « ffi Jt « » 1 3 K J: o T , K ^ 7" 0 SS 8 cOIltE^^I&tSnyfy^C 3 
if, nyf>tc 3 0)iff^SSIEirtt%5J:7tcSiJi«n, BiSoy-MffVg 

[ 0 0 9 7 ] 

(3) K»*BE£j«#©fcl,T©h7>^X*T3, ft JE it §§ 1 3. t^KSBl 4 

. i v y (D¥m#mm®m mwT*&2> mm® & 1 2 atfti^nn^. c 0 $ij ® in ss 
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1 2 a^ll^LttiO, DC-DCn>^-? l 0 a O^ift ^0 5 CI t A<T f 5 „ 
[ 0 0 9 8 3 

±!BHSS£>JB®{±. ^fc^-T .J: ? fc ^ M -5 c £ T # 3 . 

■06titDC-DC3yn- £ 1 0 b^aTt^tDC-DC^yM-^ 1 o c <D <fc 
5 K . ^-f>XY7f ^^fflh7>^X^T 1 ^iSgL/i^iftlSiKglZ 1 a, 2 

[ 0 0 9 9 ] 

mfcftlcli. mz-iS, B6CDC-DC3y/<-^ lObtt. ¥3gft»»[al&gB2 1 a 
, $U ffll 0 SS 2 2 . ITOf 3-^3^;H 1 , 77^tW-;K^t- FD 

1. fif83>fy^CK ^^*-KD2, 3Vf>tC2, C3^iit5 ( ¥ » # H 

»iHi«ssB2ia{i, ^^yx-r-y^^^fflh^^^-x^Tijcinit. mmmm.m h 5 > 

* T 2 . K5-l'7'[5]SS8a. 8 b. y-h«ffiflF(S0»(«EJ±«»l3* t>H0 
8l 4. h7>i?X?T3) ^ftlLT^S, 
[0 l 0 0 3 

H70DC-DC3V^-Jl Octilt, ¥a9#£l»|H]gSi£g2 l b, MIBB2 2 
r>*C l« * -f * - h* D 2 , n>7 r >"9-C2. C 3^fi§. ¥9ftli@%^l2 l 

b«, ^>7^7f^^ah7^->^^T itiox, mmmmm h ? > v * z 1 2 , k 
7-r^iHi£S8c. 8b, y-MiffiffiaiiiB (*ffjt«» 1 3 » km 1 4 . h ^ > 

[ 0 l 0 l ] 

Jft, DC-DC3^-M0b, l0cfC43ttSfilfflJ|HlSS2 2tt, ^ffjSfiR 1, R 

2, K 2 *g M gg 4 « H £j & ?S g§ 5 , PWMit&g§6*fiii;U ftl^lf ^/O^ift 

[0 1 0 2] 

£*5. DC-DC3>/<-M0bO@Blffli, SliS!UgS©DC-DC3yM-^ 

lODC-DCnyM-^ 1 0 a £: 1^ l; & 5 „ 
[0 1 0 3] 

Cft6DC-DC3>;<-* 1 0b, 1 0 c T* li . y-h«EVg^r^BSc-r5fc46<DlHlK 
(h5> 4 ;x>T3, » Eit 3$ §§ l 3. tVHBBl 4) y^i 

s?* * t i 1 1 t>iz i =f y -f(D*m&Mm\B\®gim 2 1 a. 2 i b izmmsnr^Zo se 
o t , *mftmm®$&gim 2 1 a , 2 1 b&m^zztizz*), dc-dc^:/^-* 1 

0b. 1 0 c©/M<t^05ui^T't5 o 
[0104] 

• aesi/aztitDc-Dc^y^-^ 1 0 b, 1 0 c it. 200? 77 (^mtb^ 

QlelSSl2 1 a, 2 1 b£ftJfflJ[H!g&2 2) T* #§ fig L fc # , f fl^^ 1 OOf 7 7fSffi 
[0105] 

•±e#£*JBISlc;&t^t\fcl»IIlBl2. 12 a. 2 2iil{i»ffg5iR 1, R 2 £ ft m 
rstO-pftofc**, {W»I3K12. 12 a, 2 2©fl.«K:#jE»iitRl. R 2%glt5 
i?KLTt.J:v^ ilOi^, ^EfifiR 1, R 2 OfiRf *SIt 5 C K J: t>, DC 
-D cnyM-?©ai*tE*€llcSS-pt5. 

[0 1 0 6] 

•±SB*^*JBie-PttraJ(Bfidft^rSi:«>DC-DC3>7^— *io, 10a. 10 b, 10 
-DCn>/<v-£i 0 £ 43 V* X s SB » El K 1 2 t^otU F7l'7'lsI8 8 btfflgjnst 

t k , n-ttitM? t Lx<omm&mm h ?>s? t 2tfi&iti-z ti*o (§ l . ± ie § m 

SS m <D <fc -5 £ , fflmMffi75&<D D C - D C n > A — 2 © 7? 7 -7 -Y * ^ — — K 
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[0107] 

±id,&MM&t&e> D C - D C 3 1/ £10, 10a, 10b. 1 0 cftt, I 1 3>f 
is? C 2 IC 7>-f v (h7y^7?T3) ^/VLT^ZZii/x^-itCa^M^Jgigt-r 

T 3*S^5©T'(i4<, n^^^-^-C 2 1 1 h 7 ^ T 3 5 i 5 £ L T i 

[0108] 

(ttf2 1 ) *^^X^y^:'**ffih^>'^X*£*;//*7SgfSLTDC-DC^&^^ 
D C - D C ^O^JfflJTjffiT'^oT. 
mm * << y X y y m h 7 y 1/ X 2 <D V — X - FU^>Ml£li, ^-f^-Htll 3 
^x>-9-k*>54*i»5iJEltt*M5»lt»aL. si} §2 If? 1 a * t* >V K. x 4 y I, 

mm * j y x ■< v * y ? m h ^ y *? x z e> * y / * 7 ^ mm i, r . mux* v @ » ic «t 

S5ie^-r>X-i'-y^>£'fflhv>^X££D*>^fc % MlH;W>y^!5igg£j:0Sfil ^ > 

mm* j y x y * y ? m h ^ y v x 2 zmm-r z y ^ ■< ym&ivmwim 

EE £ LtifStiL fc*W«fcr*f*IB 1 K 12 © D C-D Cn^7^-£©^jffli^j4 0 
(ttl23) ttKSi2=i:/-ry!J-©*£E*SS«LT» ^^mffifcS^t^TMKX^-y^Iai^ 

* M m f S £ il^lf^t-rS^S 2 &Cf2ic<DD C - D C ^ y — $ <D ffl®7j & 0 
( §2 4 ) S9SDC-DC3>A-^(^ MISpt-ryXY-y^^^fflh^^^X^lCtt^J 

jc»«*nsrajB»8fEfflhv>s?^****, * <omm&mm v ? 1/ x 9 * , turn* * 
yx^y^-y^m v y *j x $ <d* ymic*7 l , * -( y xj y i-y 7 m h 5 >i?x$ <d 

*78$lZ*y?2>Z t*ftmtTZttB 1 ~3 0^t"nfrtf2|i!)D c - d c 3 > m — ^ 
( 12 5 ) ^-f^X-f^^V^fll h7y^X^**>/t7iBLTD C-D c ^ & % n 

xytffcfr&fc*i*5iJ@»#&5Ufc»«Sft» M 12 Jg 1 ^yTy-V-lcx-fv+E&ZftL 
H 12 X -f v 13 SS «k t)BuI2S-n>x>-9"?r®i!X{i^JtH«-rc t K i S 

, mm* J yx^ v *y?m h ? y -y x 2 * mm z tc tb cd y - hfs^sitsy- h 

*BE£fiR#a**rr5C t%#ifct5D C-D C 3 - * , 

(Mt2 6) mmm 1 =1 y^y^i*. mm* ^ y x^c y ?-y <?m h ? y ~y x ? cd* 7 mic 

m* << y XJ y =}- y >?m h7>y*X^ lC«^jn5A^fE(CioTiig^^* - K 
mFl2^2nV7 r >-9-{±. itE^-f VX^vf ^y«h7>yxi(0*yUic, M f 2 X ^ -y 

as 2 3>f>^©tEtf ute^'O'X'i'^f v ? y ~y x $ *mwit z> K^^^mss 
*fe^tcii-3^T, mm x ^ y ^ ®& * * z/ / * 7 ir z> x y 3- mn®& t * m z. tc z. t. 
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%n®L£-f 5 ft IB 6 icmm<DD C-D C n > ^ — * „ 

(ft IS 8) |f}|S^-i'yx^-y^>^ffl h ^ > ^~ X * K it & ^ £ n 3 H $J SI S5t fl§ 

ft 12 5~7©^f n*>tiBi©D C-D C zi > — £ „ 
t5DC-DC3y;?-^TS-3T, 

Aft IB % l ^>7 ? >"9-i:^23^7 ; >-9-t;: t fc0^JE^tifcA^*ff^ e t»), ^^>x-f-y^ 

^*t5i:t%^ai:tSDC-DCn>^-^ 

( I 3 1 0) >^fflh7>i?7^*t>/*7liLTDC-DCti^ 
^RSt5D C-DCnyA-^?rIsKt5t!6Effll,>5n5¥iftlllslKSiT-feoT 

MEDC-DCn:"*— ME^ ^ >7>C 7 f ^^ffl h 7>i^^ ^ • K U W 

> H E , tS f ^*-K4:ll!l3>7 s >iJ-i:*»6ft*ia[5!|@B*M5U»c»ab» 13 12 H! 1 n > 

m h^>isx$<D*^/*7icmmvT. m 12 x-r >y ^ iu sg e <t o mm^ =i y 7 > v * m 

mxiity *) IT C i: ic «fc 9 v tfiie^f'^X-Y-y^^^'ffl h^^^X^igSjfSfcgxJDy 

( ft f B 1 1) ^^^X^7f y^ffl h7y^^^^t>/t7IULTD C - D 
*It§DC-DC3y;'!-?^i fi gt§f c i{ )l cffl^5tl§¥»**«@JSgB-?SoT 

^ H t , ^-Y*-Ffc^i3>7*>-9-t*»64SK5iJ®B%3tJUk:aaL, aft IB Ig 1 ra V 
m h7>^x^<Dty/t7i:iliLt, fftfEX^'y^lElgSEcl: t> M !2 n > 5 s 1/ V * t& 

mxnm k> m-r n ttj; k> s msm * > x * y y ? m h =? ^ *j x * * mm -r s ft *6 © y 

itff2;W-y^[s]g&£:, BiJS^-r^X-r-y^^yfflh^^^x^tiifefc l ^ -y :/ ± E & ffi 
(ttfB 1 2) suIBmin^xV-y-^, it5fB*^>;W-y^>yjBhv>^X*£>;*-:7BHc 

fft f B Ig 2 n>-ry-9-©«JE^rl£Mt-S^Hlgm[sII^^> *©*ffiBS8llslK©ffl2ifl*tli:3S 

r s mis i oxii i i{ci2mo^^f*m«[iiss^ao 

(#fB i 4) Btri2^^>x-r-y^>yfflh-5>->*x^Eit?ijfcga^nsiBi^SMfflh^ 
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(ttse i 5) ^^>^^7f y^ffl h7y^7^**y/t7llttD c-d cia* 

M-TSD C-D C3>^-^?rrtiELfc*?«SfiT*^oT, 

tO IB D C - D C n > ^ - * ti . ilE^Yyx-T'yf >^fflh7y-^7v^<DV-X • KUY 

wicaiastisRuiiaEatfflh^^i?^^*^*^ z v mmmmm v ^ y v * z \t . we* 
-ry^Y^fy^ffl h7>-> , x5iotyi$Et7?n^-i'>'7^-yfy^« h 7 y*;x<i 

[0 1 0 9] 

tt±WJfibfcJ:5lc, * » W t i ti » l J-71/#ab-?4ffl^5aii< > A £ St 
%jm<DD C-D CnyA-^HltiCtiiiT'fS. 

[0 i ] m i hs6jbsi©d c - d c =i is** — **3o5-ria«SHT***o 
[02] ai i ussBSioi&ff^siwrsfciixD^fliiiHigsa-pfeSo 

[03] JR 1 £ffiJ&ffi0ftft*tti»-rsfcti>Q9fl5l3IftH-?*&&. 
[04] »2|J8JBtt(!)D C-DCayA-irS^t0BBT?J&*. 
[05] m2HSSJ^aiOI!lf^^giWrSfcJ6O#flBil5liS0t?*5 o 
[06] gijCDC-DCny;*! - ££^-f!sl«S0T*&3<, 
[07] fflCDC-DCay^-^iif IBHT?*5. 
[08] ffi*ODC-DCny^- *«r^-riHl«&0T-££. 
[09] «J9PIIIB4)llrft&?£H-7&£. 

[01 0] «*<!)DC-DC3y^- ^%^-riiI^0T-S5o 
[0 1 1] Se3tE©DC-DC=l>'/^-^%^-riHia0Tfe5o 
[ W ^ IS IE ] 

8a. 8b, 8c F 9 -Y 7 0 R 

10, 10a, 10b, 10c DC-DCn;^— £ 
12, 12a ^S^^SlsIJiS^gilLT^^JfflllHlK 
13 «aE8£Si[Hm L T omjEit^fg 

2 1a, 21b ¥##l&«[5]|&gg 

c 2 fg i n > > -y- 

C 3 5g 2 n >f >"<t 

D 2 $r * — K 

Tl ^y7>fyfy^Jil-7>i/X^ 

T2 nWB»fflh5>^X* 

T3 7^»fBBkUOh7V';xJ 

V i n A^fflff 

Vg y-ME 



(19) 



JP 2004-173460 A 2004.6.17 



1 ] 



8l««iiBDC-OC3^/t-9t*THBa 



■3 



r' 




nr 



OJ 



ST 

3 



^7 



CD 



in — 



17 



1 



2; • 



cr co 
| V^r-L^V 



C. Hi « 



[0 2] 



Bl*WBffl»fr€MmM>$«H8B 

•Si^SW so 



C3 



r 



[0 3] 




(b) 



02 SW 



Vin x 







u ^ o 






+ 






J 




C2 


P 3 f 


T7~r 









4 ] 



S2* If f ODODC 3 ^rt - 9 1 *«M 




j — v<v-J--v<\ — 



[0 5] 



(a) 



Vin 



«2*BMfflB**Mtfifca0*MBa 




(b) 



Vin t 




(20) 



JP 2004-173460 A 2004.6.17 



[0 6] 



[0 7] 



SKDDC-DCTj/t-SSSrMB 




j — vk-*-*A — £ 



BODC-DC^rt-SeSTBM 



2^ 




7 A r U"i — « | | ( 



H' — 



r 



[0 8] 



Vin 



Ti 



-Rl 4 



-R2 

t el 



-5 

1=5X1 



^6 



PWM 



R>4A 

7a 



7b 



LI 



^1 



Dl 



Vout 



CI 



[0 9] 



»*« nj ii IUUtriJiiU-JUi ill" 



i — ON 
OFF 



[010] 



«0DC-DC3^rt-9SSTB8B 



1ST 



I— 

9$ 



s 



2f 




I — viv-L^v — £ 



Mm 

lit tti 



(21) 



JP 2004-173460 A 2004.6.17 



[011] 



MODC-DCXjrt-SSSTBM 



m 

1 

....!_ 



ixr 



en 



91 



"I? 

I 

k 



T 



5 2 



(22) 



JP 2004-173460 A 2004.6.17 



S»*#B#m^[#W"~Tg 1 8 4 4 §2 a±il^-C Xil/XXT-l'ttaMrt 
F A(#%) 5H730 AA14 AS01 AS05 BB03 BB13 DD04 EE12 FD03 FF02 FG05 



